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,WUHODWHVPDLQO\WRSRVLWLRQDODUUDQJHPHQWRIVWXGHQWV¶GHVNVDQGWHDFKHU¶VGHVN,QWKHIXWXUHZHFDQDVVXPHPHFKDQLFDO
YHQWLODWLRQLQXQLYHUVLW\VFKRROURRPVWKHUHIRUHLQWKHFRQFOXVLRQRIWKHSDSHULVWKHUHFRPPHQGDWLRQRQPRGHUQDQGHQHUJ\
HIILFLHQWV\VWHPRIPHFKDQLFDOYHQWLODWLRQIRUXQLYHUVLW\VFKRROURRPV
,QWURGXFWLRQ
$UFKLWHFWXUDOGHVLJQRIXQLYHUVLW\VFKRROURRPVLVGHWHUPLQHGE\PDQ\UHTXLUHPHQWVHJSRVLWLRQRIVFKRROURRP
DUUDQJHPHQWRIVHDWLQJQDWXUDOOLJKWSURYLVLRQRILQGRRUFOLPDWH,QWHUPVRILQGRRUFOLPDWHLWLVLPSRUWDQWWRSURYLGH
WKHUPDOFRPIRUWDQGVXIILFLHQWYHQWLODWLRQLQXQLYHUVLW\VFKRROURRPV,QROGXQLYHUVLW\EXLOGLQJVLVYHU\GLIILFXOWUDWKHU
LPSRVVLEOHWRSURYLGHWKHUPDOFRPIRUWDQGVXIILFLHQWYHQWLODWLRQZKDWDOVRUHODWHVWRLQFRUUHFWDUFKLWHFWXUDOGHVLJQ
7KHUHIRUHQHZXQLYHUVLW\EXLOGLQJV VKRXOGKDYHVXFKDUFKLWHFWXUDOGHVLJQ WKDWZRXOGHQDEOHSURYLVLRQRI WKHUPDO
FRPIRUWDQGVXIILFLHQWYHQWLODWLRQRIVFKRROURRPVLQKLJKTXDOLW\
,Q WKH XQLYHUVLW\ VFKRROURRPV YHQWLODWLRQPHDQV WKH H[FKDQJH RI WKH DLU LQ URRP IRU WKH IUHVK RXWGRRU DLU ,Q
6ORYDNLD FRPPRQ XQLYHUVLW\ VFKRROURRPV DUH XVLQJ RQO\ QDWXUDO YHQWLODWLRQ LQZKLFK WKH DLU VWUHDP RFFXUV DV D
FRQVHTXHQFHRIHTXDOL]DWLRQRISUHVVXUHGLIIHUHQFHZKLFKLVFDXVHGE\QDWXUDOIRUFHV,QVXIILFLHQWVXSSO\RIR[\JHQ
KLJKFRQFHQWUDWLRQRI&2 H[FHVVLYHDLUKXPLGLW\YDULRXV W\SHVRIRGRUV WR[LFSROOXWDQWV DHURVRO DQGPLFURELDO
SROOXWDQWVWKUHDWHQVSXSLOVZKHQWKHUHLVLQVXIILFLHQWYHQWLODWLRQRIVFKRROURRPV,WFDQFDXVHGLVWUDFWLELOLW\DQGIHHOLQJ
RIWLUHGQHVVYDULRXVVNLQGLVHDVHVUHVSLUDWRU\GLVHDVHVHPHUJHQFHRIDOOHUJLHVHPHUJHQFHRIRQFRORJLFDOGLVHDVHVDQG
VRRQ7KHUHIRUHWKHFRUUHFWDQGWKHVXIILFLHQWYHQWLODWLRQRIXQLYHUVLW\VFKRROURRPVLVYHU\LPSRUWDQWEHFDXVHVWXGHQWV
DQGSXSLOVVSHQGLQVFKRROURRPVWKHPDMRULW\RIWKHLUWLPHLQVFKRRO7KHELJJHVWSUREOHPLVZLQWHUSHULRGZKHQWKH
YHQWLODWLRQLVSURYLGHGRQO\E\RSHQLQJWKHGRRUVWRFRUULGRU
6HFXULQJRI WKHUPDO FRPIRUW LQ VFKRROURRPV LV YHU\ LPSRUWDQW WKHUHIRUH VXIILFLHQW YHQWLODWLRQ FDQQRW EH DW LWV
H[SHQVHV 7KHUPDO FRPIRUW LQ VFKRROURRPV LV GHILQHG DV WKH VWDWH RI PLQG WKDW H[SUHVVHV VDWLVIDFWLRQ ZLWK WKH
VXUURXQGLQJHQYLURQPHQW7KHIXQGDPHQWDOTXDQWLWLHVIRUHYDOXDWLRQRIWKHUPDOFRPIRUWDUHLQWHUQDODLUWHPSHUDWXUH
RSHUDWLYHWHPSHUDWXUHJOREHWHPSHUDWXUHDLUUHODWLYHKXPLGLW\DQGDLUYHORFLW\>@7KHQWKHUPDOFRPIRUWLVHYDOXDWHG
ZLWKLQGH[3093UHGLFWHGPHDQYRWHDQGLQGH[33'3UHGLFWHGSHUFHQWDJHGLVVDWLVILHG>@>@,QFRUUHFWYHQWLODWLRQ
FDXVHVWKHUPDOGLVFRPIRUWLQXQLYHUVLW\VFKRROURRPVZKLFKFRQWULEXWHVWRKLJKVLFNQHVVUDWHRISXSLOVHVSHFLDOO\LQ
WKH ZLQWHU >@ ,QFRUUHFW YHQWLODWLRQ DOVR LQFUHDVHV HQHUJ\ LQWHQVLW\ RI XQLYHUVLW\ VFKRROURRPV ZKLFK FDXVHV WKH
SUREOHPLQWKHHIIRUWRIDFKLHYLQJWKH]HURHQHUJ\EXLOGLQJVLQWKHIXWXUH>@
,Q6ORYDNXQLYHUVLWLHVWKHYHQWLODWLRQLVLQFRUUHFWDQGLQVXIILFLHQW>@$UFKLWHFWXUDOGHVLJQRIH[LVWLQJXQLYHUVLW\
VFKRROURRPVLVVXFKWKDWLWPRVWO\GRHVQRWDOORZVXIILFLHQWYHQWLODWLRQ7KHUHIRUHWKLVUHVHDUFKZDVIRFXVHGRQWKH
FRPSDULVRQ DQG WKH DQDO\VLV RI GLIIHUHQW V\VWHPV RI QDWXUDO YHQWLODWLRQ LQ XQLYHUVLW\ VFKRROURRPV LQ UHODWLRQ WR
DUFKLWHFWXUDO GHVLJQ 7KHUHZHUH FDUULHG RXW WKH H[SHULPHQWDOPHDVXUHPHQWV LQ XQLYHUVLW\ VFKRROURRPZKHUH WKH
SDUDPHWHUVRIWKHWKHUPDOFRPIRUWZHUHHYDOXDWHGLQGLIIHUHQWPHWKRGVRIQDWXUDOYHQWLODWLRQXVLQJZLQGRZV,WZDV
SRLQWHGRXWRQWKHSULQFLSOHVRIFRUUHFWDUFKLWHFWXUDOGHVLJQRIXQLYHUVLW\VFKRROURRPVLQUHODWLRQWRPHWKRGVRIQDWXUDO
YHQWLODWLRQ
5HVHDUFKDQDO\VLVRIDUFKLWHFWXUDOGHVLJQRIXQLYHUVLW\VFKRROURRPV
$FFRUGLQJ WR WKH UHJXODWLRQ >@ LQ 6ORYDNLD WKHUH PXVW EH DW OHDVW  P DUHD SHU VWXGHQW IRU WKHRUHWLFDO
VFKRROURRP DQG DW OHDVW  P DUHD IRU WHFKQLFDO VFKRROURRP 7KHUH PXVW EH UHVHUYHG SODFHV IRU VWXGHQWV LQ
ZKHHOFKDLUZLWKVXIILFLHQWDUHD
0RGHUQXQLYHUVLW\VFKRROURRPVKRXOGKDYHWZRSURMHFWLRQVFUHHQVRQWRZKLFKWKHUHLVSURMHFWLRQZLWKEHDPHUDQG
EHKLQGWKHPLVORFDWHGEODFNERDUG7KHUHVHDUFKZDVIRFXVHGRQJHQHUDOXQLYHUVLW\VFKRROURRPVQRWRQOHFWXUHKDOOV
ZKLFKDUHIXUQLVKHGZLWKEDVLFIXUQLWXUHZLWKWDEOHVDQGFKDLUVWDNLQJLQWRDFFRXQWWKHHUJRQRPLFUHTXLUHPHQWVRI
VWXGHQWV7KHUHVHDUFKZDVQRWIRFXVHGRQWHFKQLFDOXQLYHUVLW\VFKRROURRPVDQGODERUDWRULHVZKLFKKDYHWKHLUVSHFLILF
UHTXLUHPHQWVDQGIXUQLWXUH$UFKLWHFWRQLFFRUUHFWDUUDQJHPHQWRIWDEOHVLQXQLYHUVLW\VFKRROURRPLVYHU\LPSRUWDQW
IURPPDQ\SRLQWVRIYLHZVEXWDOVRLQWHUPVRIVDWLVI\LQJWKHSDUDPHWHUVRIWKHUPDOFRPIRUW7DEOHVPLJKWKDYHW\SLFDO
WZRURZDUUDQJHPHQW)LJ>@FRQWLQXRXVDUUDQJHPHQW)LJ>@DUUDQJHPHQWLQWKHVKDSHRI8)LJ>@
SRVVLEO\DQRWKHUDUUDQJHPHQW
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,QXQLYHUVLW\VFKRROURRPVPXVWEHIXOILOOHGPLQLPDOYDOXHRIRSHUDWLYHWHPSHUDWXUH&8QLYHUVLW\VFKRROURRPV
LQ6ORYDNLDDUHKHDWHGE\FRQYHFWLYHKHDWLQJHOHPHQWV)LJ$UFKLWHFWRQLFFRUUHFWDUUDQJHPHQWRIWDEOHVPXVWHQVXUH
WKDWWKHORFDOWKHUPDOGLVFRPIRUWZLOOQRWDULVH/RFDOWKHUPDOGLVFRPIRUWWKHWKHUPDOGLVVDWLVIDFWLRQFDQDOVREH
FDXVHGE\XQZDQWHGFRROLQJRUKHDWLQJRIRQHSDUWLFXODUSDUWRIWKHERG\>@


)LJ$UFKLWHFWRQLFFRUUHFWW\SLFDOWZRURZDUUDQJHPHQWRIWDEOHV )LJ$UFKLWHFWRQLFFRUUHFWFRQWLQXRXVDUUDQJHPHQWRIWDEOHV
7KH PRVW FRPPRQ FDXVH RI ORFDO WKHUPDO GLVFRPIRUW LV GUDXJKW EXW ORFDO GLVFRPIRUW FDQ DOVR EH FDXVHG E\ DQ
DEQRUPDOO\KLJKYHUWLFDOWHPSHUDWXUHGLIIHUHQFHEHWZHHQKHDGDQGDQNOHVE\WRRZDUPRUWRRFRROIORRURUE\WRR
KLJKUDGLDQWWHPSHUDWXUHDV\PPHWU\3HRSOHDUHPRVWVHQVLWLYHWRUDGLDQWDV\PPHWU\FDXVHGE\DZDUPFHLOLQJDFRRO
ZDOOZLQGRZVJOD]HGIDFDGHFRROFHLOLQJRUE\DZDUPZDOO7KHPDMRUSUREOHPLQXQLYHUVLW\VFKRROURRPVLVZLWK
FRROZLQGRZVWKHUHIRUHWKHLUVXUIDFHVKRXOGEHPLQLPL]HGMXVWWRSURYLGHGDLO\OLJKWLQJ,QRUGHUWRHOLPLQDWHORFDO
WKHUPDOGLVFRPIRUWEHWZHHQH[WHUQDOZDOODQGGHVNVWKHUHPXVWEHPHWWKHPLQLPDOGLVWDQFHPDVLWLVLQ)LJ
$UFKLWHFWRQLFLQFRUUHFWDUUDQJHPHQWRIWDEOHVLQXQLYHUVLW\VFKRROURRPLVLQ)LJ>@DQG)LJ>@ZKHUHWKH
ORFDOWKHUPDOGLVFRPIRUWDULVHV


)LJ$UFKLWHFWRQLFFRUUHFWDUUDQJHPHQWRIWDEOHVLQWKHVKDSHRIµ8¶ )LJ$UFKLWHFWRQLFLQFRUUHFWW\SLFDOWZRURZDUUDQJHPHQWRIWDEOHV 
7KHQH[WLPSRUWDQWUHTXLUHPHQWLQXQLYHUVLW\VFKRROURRPVLVWKHSURYLVLRQRIDLUH[FKDQJHP±PKRXUSHU
VWXGHQW7KLVH[FKDQJHRIDLULQ6ORYDNLDLVSURYLGHGRQO\ZLWKGLIIHUHQWV\VWHPVRIQDWXUDOYHQWLODWLRQ7KHPRVWXVHG
LVQDWXUDOYHQWLODWLRQZLWKRSHQLQJWKHZLQGRZRURSHQLQJWKHZLQGRZDQGWKHGRRU)RUSURYLGLQJWKHVHV\VWHPVRI
QDWXUDOYHQWLODWLRQGRRUPXVWEHDUFKLWHFWXUDOGHVLJQHGLQWKHFRUUHFWSRVLWLRQWRWDEOHVDQGODVWZLQGRZ,PSRUWDQWLV
WKDW WKHUH LV VXIILFLHQWDLUH[FKDQJHGXULQJEUHDNV$W WKHVDPH WLPH LW LV LPSRUWDQW WKDW LQ WKH]RQHEHWZHHQ ODVW
ZLQGRZDQGGRRUZKHUHORFDOWKHUPDOGLVFRPIRUWLVDULVLQJEHFDXVHRIKLJKDLUYHORFLW\IHHOLQJRIGUDXJKWDUHQRW
SODFHGWDEOHVIRUVWXGHQWVDQGIRUWHDFKHU7KHUHIRUHGRRUPXVWEHLQWKHEDFNSDUWRIVFKRROURRPZKHUHWKHUHDUHQR
WDEOHV,Q)LJ>@DUHWDEOHVLQDUFKLWHFWRQLFLQFRUUHFWSRVLWLRQDQGLQ)LJ>@LQFRUUHFWSRVLWLRQ
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
)LJ$UFKLWHFWRQLFLQFRUUHFWDUUDQJHPHQWRIWDEOHVLQWKHVKDSHRIµ8¶ )LJ$UFKLWHFWRQLFLQFRUUHFWORFDWLRQRIGRRU
)LJ$UFKLWHFWRQLFFRUUHFWORFDWLRQRIGRRU )LJ8QLYHUVLW\VFKRROURRPDIWHUWKHQDWXUDOYHQWLODWLRQD
5HVHDUFKRIV\VWHPVRIQDWXUDOYHQWLODWLRQLQXQLYHUVLW\VFKRROURRPLQUHODWLRQWRDUFKLWHFWXUDOGHVLJQ
5HVHDUFKRIV\VWHPVRIQDWXUDOYHQWLODWLRQLQXQLYHUVLW\VFKRROURRPLQUHODWLRQWRDUFKLWHFWXUDOGHVLJQFRQWLQXHG
ZLWKPHDVXUHPHQWV([SHULPHQWDOPHDVXUHPHQWVZHUHFDUULHGRXWLQXQLYHUVLW\VFKRROURRP)LJDWWKH%XGDSHVW
8QLYHUVLW\RI7HFKQRORJ\DQG(FRQRPLFV)DFXOW\RI$UFKLWHFWXUHLQ0DUFK
3.1. Methodology of research 
7KHUHZHUHUHVHDUFKHGWKUHHZD\VRIQDWXUDOYHQWLODWLRQLQXQLYHUVLW\VFKRROURRPLQFRPSDULVRQZLWKWKHVWDWHDIWHU
WKHYHQWLODWLRQ 
DDIWHUWKHQDWXUDOYHQWLODWLRQFORVHGZLQGRZVDQGGRRU)LJ
EYHQWLODWLRQPHWKRGRSHQLQJWKHZLQGRZ,)LJ
FYHQWLODWLRQPHWKRGRSHQLQJWKHZLQGRZ,,)LJ
GYHQWLODWLRQPHWKRGRSHQLQJWKHZLQGRZV,DQG,,DQGWKHGRRU)LJ

7KH DLP RI PHDVXUHPHQWV ZDV WR UHFRUG WKH SDUDPHWHUV RI WKH WKHUPDO FRPIRUW DLU WHPSHUDWXUH DLU UHODWLYH
KXPLGLW\DLUYHORFLW\JOREHWHPSHUDWXUHDQGLQGH[309LQWKUHHW\SHVRIQDWXUDOYHQWLODWLRQ0HDVXUHPHQWVZHUH
FDUULHGRXWLQVFKRROURRP)LJLQWZRKHLJKWVOHYHOVP)LJDQGP)LJLQVWDQGSRLQWV
$)LJ)LJ
%)LJ
&)LJ)LJ
')LJ)LJ
2SHQLQJSDUWRIWKHZLQGRZKDVGLPHQVLRQV[PP

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)LJ9HQWLODWLRQPHWKRGELQ
VFKRROURRPVWDQGSRLQW$
)LJ9HQWLODWLRQPHWKRGFLQ
VFKRROURRPVWDQGSRLQW&OHYHO
P
)LJ9HQWLODWLRQPHWKRGGLQVFKRROURRP
VWDQGSRLQW'OHYHOP
7KHSDUDPHWHUVRIWKHUPDOFRPIRUWZHUHUHFRUGHGZLWKGHYLFH$OPHPRZKLFKZDVFRQQHFWHGWRFRPSXWHU
,QSXWGDWDLQPHDVXUHPHQWVZHUHPHWDEROLFUDWHPHWFORWKLQJLQVXODWHFOR0HDVXUHPHQWVZHUHGRQHLQWZR
KHLJKWOHYHOVZKLFKHQDEOHGWKHFKDQJHRIWULSRGPHDVXUHPHQWVZHUHQRWFDUULHGRXWLQKHLJKWOHYHOPVLQFHWKH
WULSRGZDVQRWFDSDEOHRILWRQZKLFKWHPSHUDWXUHDQGKXPLGLW\VHQVRUJOREHWKHUPRPHWHUDQGWXUEXOHQFHVHQVRU
ZHUHDWWDFKHG
7ZHQW\PHDVXUHPHQWVZLWKWLPHGHOD\RQHE\RQHZHUHFDUULHGRXWLQHDFK
VWDQGSRLQW DQG LQ HDFKKHLJKW OHYHO6WDWLVWLFDOPHDQZDVFDOFXODWHG IURP
PHDVXUHGYDOXHV0HDVXUHPHQWVZHUHFDUULHGRXWRQHE\RQHLQLQGLYLGXDO
VWDQGSRLQWVDQGLQLQGLYLGXDOKHLJKWOHYHOV6FKRROURRPZDVKHDWHGE\WZR
FRQYHFWLYH KHDWLQJ HOHPHQWV ORFDWHG XQGHU WKH ZLQGRZV 2XWGRRU DLU
WHPSHUDWXUHZDVPHDVXUHG DQG UHFRUGHG E\ VHSDUDWH GHYLFH 2XWGRRU DLU
WHPSHUDWXUH LQFUHDVHG GXULQJ WKHPHDVXUHPHQW IURPYDOXH & WR YDOXH
&'XULQJWKHPHDVXUHPHQWWKHVXQOLJKWZDVDWILUVW LQWHQVLYHRQWKH
ZLQGRZ,DQGODWHURQWKHZLQGRZ,,0HDVXUHPHQWVFRXOGEHFDUULHGRXW
RQO\ZLWKRXW WKH VWXGHQWV LQ WKHXQLYHUVLW\ VFKRROURRPEHFDXVHRI VSDWLDO
FDSDELOLWLHV 7KHUHIRUH LW GLG QRWPDNH VHQVH WR VFLHQWLILFDOO\ LQYHVWLJDWH
RWKHU SDUDPHWHUV RI DLU TXDOLW\ LQ LQGLYLGXDO W\SHV RI QDWXUDO YHQWLODWLRQ
9HQWLODWLRQ RI W\SH E DQG F ± RSHQLQJ RI RQH ZLQGRZ GLG QRW SURYLGH
VXIILFLHQW DLU H[FKDQJH LQ WKH FRXUVH RI ILYH PLQXWHV GXUDWLRQ RI EUHDN
EHWZHHQOHVVRQV9HQWLODWLRQRIW\SHG±RSHQLQJRIERWKZLQGRZVDQGGRRU
SURYLGHGVXIILFLHQWDLUH[FKDQJHLQWKHXQLYHUVLW\VFKRROURRPGXULQJEUHDN
,WZDVIRXQGRXWRQWKHEDVLVRITXHVWLRQQDLUHVXUYH\ZLWKVWXGHQWVZKLFK
XVHGWKLVXQLYHUVLW\VFKRROURRP
3.2. Analysis and results of research 
7KHYDOXHVRIDLUWHPSHUDWXUHDUHILJXUHGE\LQGLYLGXDOW\SHVRIQDWXUDOYHQWLODWLRQLQVWDQGSRLQWV$%&'LQWKH
KHLJKWOHYHOPLQ)LJDQGLQWKHKHLJKWPLQ)LJ7KHYDOXHVRIDLUYHORFLW\DUHILJXUHGE\LQGLYLGXDO
W\SHVRIQDWXUDOYHQWLODWLRQLQVWDQGSRLQWV$%&'LQWKHKHLJKWOHYHOPLQ)LJDQGLQWKHKHLJKWPLQ
)LJ7KHYDOXHVRI LQGH[3093UHGLFWHGPHDQYRWHDUHILJXUHGE\ LQGLYLGXDO W\SHVRIQDWXUDOYHQWLODWLRQ LQ
VWDQGSRLQWV$%&'LQWKHKHLJKWOHYHOPLQ)LJDQGLQWKHKHLJKWPLQ)LJ

)LJ*URXQGSODQRIXQLYHUVLW\VFKRROURRP
ZLWKVWDQGSRLQWV
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
)LJ9DOXHVRIDLUWHPSHUDWXUHLQWKHKHLJKWOHYHOP

)LJ9DOXHVRIDLUWHPSHUDWXUHLQWKHKHLJKWOHYHOP

)LJ9DOXHVRIDLUYHORFLW\LQWKHKHLJKWOHYHOP
3.3. Discussion 
$LUWHPSHUDWXUHLQXQLYHUVLW\VFKRROURRPLQPHDVXUHPHQWDZDVHYHQLQLQGLYLGXDOVWDQGSRLQWVDQGLQWZRKHLJKW
OHYHOV,QPHDVXUHPHQWVEWKHORZHVWDLUWHPSHUDWXUHZDVLQVWDQGSRLQW$ZKLFKZDVFDXVHGE\WKHRSHQHG
ZLQGRZ,DQGWKHKLJKHVWDLUWHPSHUDWXUHZDVLQVWDQGSRLQW',QPHDVXUHPHQWVFWKHUHZDVLQWHQVLYHVXQOLJKWRQ
WKHZLQGRZ,,ZKLFKFDXVHGWKHKLJKHVWDLUWHPSHUDWXUHLQVWDQGSRLQW&UHJDUGOHVVRIRSHQHGZLQGRZ,,,Q
PHDVXUHPHQWVGWKHVXQOLJKWRQZLQGRZ,,ZDVVRLQWHQVLYHWKDWGHVSLWHRIRSHQHGZLQGRZVDQGGRRUWKHDLU
WHPSHUDWXUHZDVQRWLFHDEO\KLJKLQVWDQGSRLQW&
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
)LJ9DOXHVRIDLUYHORFLW\LQWKHKHLJKWOHYHOP

)LJ9DOXHVRILQGH[309LQWKHKHLJKWOHYHOP


)LJ9DOXHVRILQGH[309LQWKHKHLJKWOHYHOP
7KHGLIIHUHQFHVRIDLUWHPSHUDWXUHLQWKHWZRKHLJKWOHYHOVZHUHDGHTXDWHWRFRQYHFWLYHKHDWLQJ$LUYHORFLW\LQWKH
VFKRROURRPLQPHDVXUHPHQWVDZDVHYHQDQGVXLWDEOHLQLQGLYLGXDOVWDQGSRLQWVLQWKHKHLJKWOHYHOPZDVVOLJKWO\
KLJKHUZKLFKZDVFDXVHGE\FRQYHFWLYHDLUVWUHDP,QPHDVXUHPHQWVEWKHDLUYHORFLW\LQFUHDVHGWRXQEHDUDEOHYDOXH
LQVWDQGSRLQW$LQWKHKHLJKWPZKLFKZDVFDXVHGE\RSHQLQJWKHZLQGRZ,,QPHDVXUHPHQWVFWKHDLUYHORFLW\
LQFUHDVHGQRWLFHDEO\WRXQEHDUDEOHYDOXHLQVWDQGSRLQW&LQWKHKHLJKWPZKLFKZDVFDXVHGE\RSHQLQJWKHZLQGRZ
,,,QPHDVXUHPHQWVG WKHDLUYHORFLW\ LQFUHDVHGQRWLFHDEO\WRXQEHDUDEOHYDOXHLQDOOVWDQGSRLQWVDQGLQ WKHERWK
KHLJKWOHYHOV,WZDVSURYHGWKDWWKHVWXGHQWFDQQRWVLWZKHQWKHZLQGRZLVRSHQHGDQGLWLVLPSRVVLEOHWRVLWQRUVWDQG
LQXQLYHUVLW\VFKRROURRPZKHQERWKRIWKHZLQGRZVDQGGRRUDUHRSHQHG
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,QGH[309LQWKHXQLYHUVLW\VFKRROURRPLQPHDVXUHPHQWVDZDVRSWLPDOLQLQGLYLGXDOVWDQGSRLQWVDQGLQWKHWZR
KHLJKWOHYHOV,QPHDVXUHPHQWVEWKHLQGH[309UHDFKHGWKHLQDGPLVVLEOHYDOXH>@>@LQVWDQGSRLQW$LQWKH
KHLJKWPZKLFKZDVFDXVHGE\RSHQLQJWKHZLQGRZ,,QPHDVXUHPHQWVFWKHLQGH[309KDGDGPLVVLEOHYDOXHV
LQVWDQGSRLQW& LQ WKHERWKKHLJKWVZKLFKZDVFDXVHGE\RSHQLQJ WKHZLQGRZ,, WKH LQDGPLVVLEOHYDOXHVGLGQRW
HPHUJH DV D FRQVHTXHQFH RI LQWHQVLYH VXQOLJKW ,Q PHDVXUHPHQW G WKH LQGH[ 309 KDG LQDGPLVVLEOH YDOXHV LQ
VWDQGSRLQW&DQG%LWGLGQRWUHDFKWKHRSWLPDOYDOXHLQRWKHUVWDQGSRLQWV
([SHULPHQWDOPHDVXUHPHQWVVKRZHGWKDWLQHIILFLHQWQDWXUDOYHQWLODWLRQLQXQLYHUVLW\VFKRROURRPRSHQLQJWKH
ZLQGRZVDQGWKHGRRULQWKH]RQHEHWZHHQZLQGRZVDQGGRRUZKHUHORFDOWKHUPDOGLVFRPIRUWDULVHEHFDXVHRIKLJK
DLU YHORFLW\ IHHOLQJRI GUDXJKW FDQQRW EH SODFHG WDEOHV IRU VWXGHQWV DQG IRU WHDFKHU7KHUHIRUH GRRUPXVW KDYH
DUFKLWHFWXUDOFRUUHFWSRVLWLRQ)LJ,WPHDQVWKDWGRRUPXVWEHLQWKHEDFNSDUWRIVFKRROURRPDQGEHWZHHQWKHODVW
ZLQGRZDQGGRRUFDQQRWEHSODFHGWDEOHVIRUVWXGHQWV

&RQFOXVLRQV
$UFKLWHFWXUDOGHVLJQRIXQLYHUVLW\VFKRROURRPVPXVWDOVRWDNHLQWRDFFRXQWUHTXLUHPHQWVIRUWKHUPDOFRPIRUWDQG
YHQWLODWLRQ ,Q 6ORYDNLD WKH FRPPRQ XQLYHUVLW\ VFKRROURRPV XVH RQO\ QDWXUDO YHQWLODWLRQ ([LVWLQJ XQLYHUVLW\
VFKRROURRPVKDYHVXFKDUFKLWHFWXUDOGHVLJQWKDWGRHVQRWFUHDWHFRQGLWLRQVIRUVXIILFLHQWQDWXUDOYHQWLODWLRQ
([SHULPHQWDOPHDVXUHPHQWVFRQILUPHGWKDWQRQHRIWKHLQYHVWLJDWHGPHWKRGVRIQDWXUDOYHQWLODWLRQLVDSSURSULDWH
IRUXQLYHUVLW\VFKRROURRPLQWHUPVRIWKHUPDOFRPIRUW,QFDVHRIPHDVXULQJLQORZHURXWGRRUDLUWHPSHUDWXUHWKH
UHVXOWVZRXOGQRWLFHDEO\FRQILUPWKHLQDSWLWXGHRIQDWXUDOYHQWLODWLRQLQFRQQHFWLRQWRWKHUPDOFRPIRUW9HQWLODWLRQRI
W\SHG±RSHQLQJRIERWKZLQGRZVDQGGRRUSURYLGHVVXIILFLHQWH[FKDQJHRIDLULQVFKRROURRPEXWWKHWKHUPDOFRPIRUW
LVPDUNHGO\YLRODWHGDQGWKXVWKHVWXGHQWVFDQQRWEHLQWKHXQLYHUVLW\VFKRROURRPGXULQJWKHYHQWLODWLRQLQHDFKEUHDN
DIWHU RQH WHDFKLQJ KRXU ZKDW LV XQUHDO ,Q QHZ XQLYHUVLW\ VFKRROURRPV ZLWK QDWXUDO YHQWLODWLRQ WKH FRUUHFW
DUFKLWHFWXUDOGHVLJQLVLQHYLWDEOHZKLFKVKRXOGLQFOXGHDOVRWKHFRUUHFWSRVLWLRQRIWDEOHVIRUVWXGHQWVDQGWHDFKHU
FRUUHFWSRVLWLRQRIGRRUWRZDUGVZLQGRZVDQGWDEOHV
7KHPRVWDSSURSULDWHVROXWLRQIRUQHZXQLYHUVLW\VFKRROURRPVLVFRQWUROOHGIRUFHGYHQWLODWLRQZLWKKHDWUHFRYHU\
,QYHVWPHQWH[SHQVHV IRU WKLV IRUFHGYHQWLODWLRQV\VWHPDUHKLJKHUEXW WKHVXIILFLHQWDLUH[FKDQJH LVDFKLHYHG WKH
WKHUPDOFRPIRUWDQGHQHUJ\VDYLQJLVSURYLGHG
$FNQRZOHGJHPHQW
6FLHQWLILFSDSHULVSXEOLVKHGZLWKWKHVXSSRUWRIJUDQWDJHQF\.(*$JUDQWQ678

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